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THE RATIONALE AND DEVELOPMENT

OF THE PROGRAM

FOR EVALUATION
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GENERAL BACKGROUND:

ORIGIN OF PROGRAM:

The New York Institute of Technology

submitted to the U.S Commissioner of Education,

under the provisions of Public Law 531,

in the last quarter of the year 1967,

a basic and applied research proposal entitled:

A SYSTEM FOR INDIVIDUALIZING AND OPTIMIZING LEARNING

THROUGH COMPUTER MANAGEMENT OF THE LEARNING PROCESS

This'proposal was accepted and resulted in the letting of

Contract Number: OEC -0-8-080157-3691 (010)

Office of Education, Bureau of Research

Project Number 8-0157

to

New York Institute of Technology

OBJECTIVES:

The Major Objective of the prOposal was to organize, develop

and refine a model computer-based system for the management of

the educational process by means of a systems' engineering.

technique.
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OUTCOMES:

This management system would have to be operation41 and

economically cost effective.

The system would be applied to different subject titter areas

which would be developed silaultanewlY wicil the outer
system into formats susceptible to mapagem8nt Y the program.

The individual courses would be installed on the falor York Institute

of Technology campuses for experimental purposes.

The courses would also be installed on other school campuses

as a demonstration of the ability of the program to handle'

varied management decision making situatio4i.

Immediate and constant feedback would result in course improVament.

Individualized analysis of records would result in tailoring the

course independently for each student in a self-paced mode.

Correlations generated by the computer would form a basis for

individual and group counselling.

The principles, techniques, and findings of the project would be

made available to the educational community.



PR.00T-DLRTS:

In order to accomplish the objectives of this proposal an

" action research" program was prepared. It outlined:

First: the development of the management system.

Second: the testing and refinement of the management system

through application to a specific environment in

four subject matter areas.

Third: the repetition' of the system in another context so as

to demonstrate replicability,

Fourth: the training of appropriate members of the educational

community who will be involved operationally in this

effort.

Fifth:

PROJECT COMPONENTS:

the dissemination of the findings of this study to the

educational community at large.

Procedurally, the "action research".program may be considered

to encompass several interrelated categories of activities.

MANAGEMENT SYSTEM:

An initial, and continuing category of activities.covers the

design and development of the computer based management system

itself, through which the assessment, revision, restructure,

optimization and validation of the instructional system is to be

accomplished.



Since the system is self-generating and self-aorrectin, :hese

activities involve empirical' implernentation and observation

undel actual living school conditions, and testing, 77.2dificatinn

and retesting in sucn a viable situation.

COLRSH LEVELOPnENT:

Therefore, a concurrent category of activities addresses itself

to the development of subject matter courses, with all appropriate

support material, and their testing, revision, restructure and

ultimate optimization and validation.

These activities are governed within the instructional management

area of the system-1

The method of attack, the step-by-step procedure whereby the courses

are behaviorally defined, structured, refined and validated,

evolves directly from the system design, and is controlled and

'directed by the computer-based management system.

COMPONENT INTER-RELATION:

These major categories of activities go, on to a certain extent,

concurrently, and one cannot proceed to culmination without the

other.

The course development activity, particularly as it-reaches

the implementation and assessment. stage, depends entirely upon the

management system, with its immediate feedback and analysis.
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a=0::ENT INTER-RELATION: (CONT.)

The management system, conversely, requires the course develup:zent

activity as 17s "test bed" upon which it bases izs on zrowth end

shape,

Final validation o both the course and the management system

depends upon the e:.:perientes of the -.'n--!,tation experiment.

COURSE SELECTION:

For the purposes of this program, New York Institute or Technology

utilized as course areas; computer sciences, mathematics, physi..:3,

and electronic technology. These subject matter areas were chosen

because:

They-form, entities whicJ are relevant to the philosophies

expressed in a recent appropriate Offite ot.Education

position paper as falling within an area of national need;

the Institute possesses demonstrated expertise in these

Subjects.

They have relevance to secondary educational levels;

prepared as is intended.

They can serve as remedial or preparatory materials for

more advanced pr.ograms.

As end courses, themselves, they possess potential for

wide use.

PROJECTED COMPLETION TIME:

The total progrgm has been scheduled over a period of three years,

in Phases I, II, and III, each\with a consecutive period of

approximately 12.months.
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zuiLeiines
Scnool

77-a i) "--). This 73.tion, in tutn,

31 fieid oi eLiucation

"2-a.re 17',..F-ger7.s and 1:hE :lat'rematjcs Study Ga:7,up.

19 essentially a full year course first year of academic. maC.-)e-
-a.-s in prepafc: for_ the stlICy Ut calcuius. However, becaus.2 cL thc
,--.11ace with Lompur_.2-2 and its consequent application to a self-pn

n,_iividualization of the learning process the tie schedule may ,sari cons

7=:,eria7 is ciivided into 13 major units, or Volumes; each covering a
unlr of the ae_,rial and corresponding to the amount of material that

i 7_,'d ncTmal :wc-veek period in a regular classroom situa-

',31.ume is subdivided into five parts, or Segments, and together with
fl r,:ading lid paralleled homework assignment comprise the material.that

wJ.,I6 normally be eovered in two class days: There are, therefore, a total
Gt 90 segments which can be covered in the usual 180 day school year; or in
a -.Tariety of other possible time spans.

RE7ERENCE TEXTS:

Three textbooks have been chosen from among the many because they are above
,e rage in meeting the purposes assigned to them. .

The. "Core Te..("

The 'Enrichment Text"

The "Remetlfl Text"

TEXT INDEPENDENCE:

Modern Algebra, Book I
Dotciani, Berman," and Freilich
Houghton Mifflin, 1965

Algebra I
Dodes and\Greitzer
Hayden Bock Company, 1967

Comprehensiwe Ninth Year Mathematics
Dressler
Amsco School Publications, 1966

The material in the Study Guides is not limited to the three referenced
texts. With a minimum of analysis anothcr set of texts. could be .readily
cross-referenced to the material.

The pmq can be converted to a "stand alone" text-ihdependent course by aug-
menting the supplementary notes prefacing each segment.

A set of problems could be prepared tc-replace the existing Remedial Pre-
scriptions.
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NY IT

HEW PMC

VOL. SEGMENT

1'

5

3-

5

PROGRAMMED MATHEMATICS CONTINUUM.

ALGEBRA: LEVEL

COURSE.OF

DESCRIPTION

(CORE) (REMEDIAL) (ENRICHMENT) OTHER

DOLCIANI DRESSLER DODES . TEXT

Introduction:
general instructions

Representation of numbers 1-1 1-3
on a line -11-6) (1-1) (1-2) 474

4-0

Comparison. of. number

magnitude
1-2 1-4 2-5
1-3 3-1

Definition of 'set 1-4 2-1 2-2 1-2
Kinds Of'sets 1-5_ 2-6 3-2 (1-3)

1-6 5710

investigation of subsets r'1 -7 2L3

Mathematical punctuation marks 1-8 \1-6
Order of operations / 1-9 \1-5

Evaluation of 21 3 -6 to

algebraic expressions 3L.9

Identification of factor,
coefficient and exponent

2-2 3-5

Solution of algebraic open 2-3 3-1
'sentences

.Translation:
From symbols to words 2-4 3-3

,From words to symbols 1-8
3 -3

1-2

2-7

4-10
.

4-12

4-1
4-2

5 -2

5-5
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HEW PMC PROGRAMMED MATHEMATICS CONTINUUM
A4GEBRA LEVEL 1

COURSE OF STUDY
'(cont'd.)

',. (CORE) (UNEDIAL) (ENRICHMENT) OTHER
't
VOL . . SEGMENT DESCRIPTION. DOLCILJ DRESSLER DODES TEXT

-3 1 Solution of verbal problems 2-6: 3-4 5-5 /
with open sentences

Definition" of 3-1 4-1 2 -5

al4oms of equality

Definition of:
/Closure properties and '3-2 4-2 2-8
/Commutative, AssOciativei '3-3 4-3 4 -13

properties 4-4

Definition Of:
Distributive property

-7

3-4 4 -5,4 -6 4-13
4-7

Definition of:
Addition and Subtraction 3-5 5-4 '

Properties of equality

5 Definition of:
Multiplication and Division
Properties of, equality

2

3

10

5-6 4-5

II

Collection,of similar terms 3-7 , 5-3
5 -7 \\ to 5-9

971to 9-3

,Solution of
Linear equations having-the
variable in both member

3-8 9-4

Definition' of .

Directed, numbers, comparison 4-1 671.

of size of unequal numbers 6-2

4-2 6-3

Addition on Number Line * 4-3 - 6-6

Definition of
Opposite of directed number 4-4 6-4

Absolute value 4-5 6-5

5-3

5-3

3-3

3 -3

3-4

3-4
3-7
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HEW PMC PROGRAMMED MATHEMATICS CONTINUUM
ALGEBRA LEVEL 1

COURSE JP STUDY
(contLd.)

(CORE) (REMEDIAL) (ENRICHMENT) OTHER

VOL. SEGMENT DESCRIPTION DOLCIANI DRESSLER' DODES TEXT

5 1 Addition of directed J.,..nlbers 4-6 6-7 3-6 , 3-7
Subtraction of directed numbers. 4-7 6-9 3-5 , 3-8

1,----..

2 Multiplication of
.

directed, numbers 4-.8 6-8 3 9 , '3-10

3 Division of directed numbers

Transformation of equationS

4-9 6-10 2-6 , 4-3
(6 -11)

5-1 9-5 5-2

Definition of
The properties of inequality 5-2 9-8 5-A

9-9

1 Plan,for solving 5-4 5-2 , 5-5 5-5 , 5-6
Verbal Problems

2 Solution of problems on 5-5 10-1 5-7
consecutive integers 10-2

Solution of problems about 5 -6 20-1 11-2
angles 20-2

Solution of
uniform emotion problems 5-7 7-4 , 7-5

Solution of mixture problems 5-8 10-6 7-3

Addition of polynomials 6 -1 (7-1)

8-1

Subtraction of polynomials 6-2 (7-2)

8-2

11
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HEW PMC PROGRAMMED MATHEMATICS CONTINUUM
ALGEBRA LEVEL 1

COURSE OF STUDY
(cont'd.)

VOL SEGMENT DESCRIPTION
1

12

(CORE) (REMEDIAL) (ENRICHMENT) OTHO

DOLCIANI DRESSLER DODES TEST

1 Dete . 6-3 ;-3 4-2
mule_ , ,,.Ci011 J1 powers 7-4

of a variable

Power of a product 6-4 7-4 4-2
11-3

2 Multiplication of polynomial 6-5 8-3 8-4

by monomial 8-4

5

Multiplication of polynomial 6-6 8-5 8-4
by polynomial

Solution of area problems 6-7 10-IL 11-4

Division of powers of 6-9. 7-5 4-3

DivisIza of polynomial by 6 -11 8 8 -5

mon Tlial

2 Division of polynomial by
polynomial

6-12 8-7 8-5

Separation of-numbers_ intP. 7-1 11-1
factors
Yentification of common 7-2 11-2 4 d 8-6.

factors

'Multiplication of the sum
anL difference of 2 numhars
F_ct-.-ization of the
diffe. mce

7-3 11-4 -i 8-4

7-4 11-5 ,

\,/

- 8-6
i

5 Multiplication of a binomial 11-6 / 8-4

by Lself
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HEW PMC PROGRAMMED MATHEMATICS CONTINUUM
ALGEBRA LEVEL 1

COURSE OF STUDY
(cont'd.)

VOL. SEGMENT DESCRIPTION

(CORE) (REMEDIAL) (ENRICHMENT) OTHER

DOLCIANI DRESSLEjZ, DODES TEXT

9 Factorization of /-6 11-7 8-7
trinomial squarv.,,

2 , Multiplication of 7-7 11-6 8-8
binomials at sight

3. Factoriza%lon of the product, 7-8 11 -7 8-8
of the sum and difference 7-9
of,two terms

4 FactorizL. ,o17. of 7-10 11-7 8-8
quadrat:'_

Combinati(, 35 t' es of 7-11 11-8 8-8
factoring

10 1 Solution equi, _ons having 7-12 19-2
factors roduct
-is zerc

Solution u polynomial 7-13 19-1 8-7,8-9
equation. 'actoring 19-2

\ 0
3 \

\
aUse of fac' ', in 7-14 19-11 8-7,8 -9.

\ pr ,t_vproblem ,.ng

.

4 Investigaion of 8-1 12-1 4-6
algebra: fractL_ons
Reductio E actions 8-2 12-2 4-7,8-6

5 Multiplication cf fractions' 8-5 12-3 . 4-8,
Division of i- tions 8-6_ 12-4 4-9
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HEW PMC

VOL SEGMENT

'3

4

5

12 . 1

-2

3_

4

PROGRAMMED MATHEMATICS CONTINUUM
ALGEBRA LEVEL 1

COURSE OF STUDY
(cont'd.)

(CORE) (REMEDIAL) (ENRICHMENT) OIHER

DESCRIPTION DOLCIANI DRESSLER DODES TEXT

Multiplication and division 8-7 12-4 4-10,-6
of fractions.involving
factoring

8-9

Combination of fractions 8-8
with equal denominators

12-5 4-11

Combination of fractions 8-9 12-6 4-11
with unequal denominators 8-6,8-9

Investigation of 8-10 12-7 4-6,/
mixed expressions 4-12

Investigation_ of 8-11*
complex fractions

Solution of open sentences 8-12 13-1 5-3
with fraction coefficients 13-2

13-3

Solution of investment problems 8-13 10-8 7-2

Solution of percent mixture 8-14
problems

10-7

Soluaon_of: 8-15
fractional equations

13-4 5-3

Solution of work problems 8-16 13-9 7-7

Solution of motion problems 8-17 13-8- 7-4,7-5

* Optional topic for enrichment
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HEW PMC PROGRAMMED /117.-HEMATICS CONTINUUM
ALGEBRA LEVEL 1

COURSE OF STUDY
(cont'd.)

(CORE) (REMEDIAL) (ENRICHMENT) OTiLER

VOL- SEGMENT DESCRIPTION DOLCIANI DRESSLER DODES TEXT

13 1 Solution of open sentences 9-1 15-3
in two variables

2 Introduction to coordinates 9-2 15-1 -6-2
of a point in a plane 15 -2

Determination of The graph 9-3 15-4 6-4,6-5
of a linear equation 15-5 6-6

15-6

3 Definition of the slope 9-4* 15 -7 6 -4

of a line

Transformation to the slope 9-5* 15 -8 6-6
intercept form of an 15-9
equation

Construction of the graph of 9-7 15-12 6-12
an inequality in Lwo variables

5 Construction of the graphic 10-1 16-1 6-8.
solution of a system of
simultaneous linear equations

14 1 Solution of simultaneous linear 10 -2 16-2 6-9
equations by addition; )1074 16-2 6-9,6-1
subtraction and multiplication\

2 Solution'of simultaneous linear 10 -5 16-3 6-9
equations by the substitution
method

C:onstruction of the graphs of 10 -6

pairs of inequalities
16-5 6-12

4 Graphic solution of verbal, 10-3,10-4 16-4 6-11
problems with two variables N.

5 Determination of the equation 9-6** 15-10 6-6
of a line -:

* Optioual topic for enrichment
** Special treatment nee.:1,1-d-text will not be followed 15
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HEW PMC

\DI.. SEGMENT

1

2

3

4

5

16

2

PROGRAMMED MATHEMATICS CONTINUUM
ALGEBRA. LEVEL 1

COURSE OF STUDY
(cont'd.)

DESCRIPTION

-f digit problems

Solution of motion problems

(CORE)

DOLCIANT

10-7

10 -8

(REMEDIAL)

16-4

,,,J6-4

''.

(ENRICHMENT)

Solutiin of age problems 10-9 16,4 7 -1

Solution of problems
invo...ving fractions

10-10 -1I-L).

Thvestigation of
the nature of. rational
nombers.

11-1 18-1 4-6

Decimal form of ratianal
numbers

11-2 18-1 8-3

Detarmination of 11-3 7-8-4 9-4
the. roots of numbers 18-5

T.nvestigation of

the properties of 11-4 18-2 to 8-2
irrational numbers 18-9 8-3

Geometric interpretation of 11-5 19-7 12-1
square roots 19-8

Pythagorean theorem

Simpli:cationof radicals 11-6 18-10 to 9-4,9-5
involving multiplication
ant division

18-12,
18-14

9-6

18-15

Addition amd subtraction of
radicals

11-7 18-13 9-6

Multiplimarion of 11-8k 18-14 9-4

binomial radicals .143-4 9-5
Solution of radical equations 11-9* 18-17 9-7

Distinction between
Relations and .12-1 22-1 6 -1

Funcmioms 12-2 22-3 6-3

Solution of problems inv;r.'_-ring 12-3 17-3 1072
direct vaiations and 17-4
proportion 17-5

* topic for enrichmemt
16
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HEW' PMC PROGRAMMED MATHEMATICS CONTINUUM
ALGEBRA TUFT
COL .

(cOnc'd.

VOL SEGMENT -DESCRIPTION

(CORE) .d_IMEDIAL) (-ENRICHMENT; OTHER

DOLCIANI :4RESSLER DODES TEXT

1- 1 Solution of problems involving
Inverse' variations 12-4 11 -3, 10-3

17-4
17-6

Joint and combined variation 12-5* 10-2
10-4

2 Solution of quadratic equations 13-1 19-3 8-11
by the square root property

3 Solutionnf quadratic equations 13-3 19-4 8-11
by completing square 19-5

4 Continuation of solution or
quadratic equations by 13-3 19-4 9-11
completing square. 19-5

18

5 Solution of quadratic equations 13-4* 19-6 8-11
by the quadratic formula

Investigation of
Geometri: assumptions 14-1 11-1
Definition Of 14-2 20-1 11-2
Rays and angles, 20-2

2 Solution of.problems involving 14-3 20-3
similar triangles

Solution of problems involving 8-3
ratios

17-1 LO-1
17-2

Appl±cation of tangent funct_tan 14-4 21-1
to problems L2-3

7 _ "?

Application of sine function 14 -5

and cosine function to
problems

Cp-.:ional topic for enrichment

21-2
.21-3

17 J.
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STRATEGIES FOR INSTALLATION

OF

'PROGRAMMED MATHEMATICS CONTINUUM

LEVEL 1

AS

SPECIAL EDUCATION M 3012

ABSTRACT: This is an itemized summary of the strategies

and logistics involved in the installation and

operation of the PMC as an individualized,

self-paced, computer managed course of instruction

with provision for course,optimization, open-ended

scheduling and a consequent cost effective

motivation for concentrated individual effort.

NOTE: This outline is directed towards the installation

of the PMC as Special Education Course 3012 on the

NEW YORK INSTITUTE.OF TECHNOLOGY CAMPUS.

With appropriate modifications contingent upOn

local circumstances similar instructions can be

devised for installation in other school programs.

21



1. CURRICULUM:

1.1 DATA:

1.11 The PMC comprise, the material outlined in the

New York State Syllabus for

ELEMENTARY ALGEBRA NINTH YEAR ( level i ) and

is in conformity with recommendations for curriculum

content as promulgated by the Standing Committee on

Mathematics, NYC and the School Mathematics Study Group,

( SMSG ) .

1'.12 The NYIT Catalog stated that Math 3012 is an intensive

course involving the algebraic concepts identical with

those of the PMC ( level 1 ) .

1.2 CONCLUSION:

1.21 The PMC is suitable for Math 3012 .

2, COMPUTER ARTICULATION:

2,1 DATA:

2.11 Each concept has been cast into the MEASURABLE BEHAVIORAL

OBJECTIVE format.

2.12 Each MBO :is coded by Volume, Segment, Terminal Objective

or Enabling Objective.

2.13 Each question and each answer in every component of the

course is assigned an MBO code.

2.2 CONCLUSION:

2.21 The student!/s progress through the PMC can be constantly

monitored/by the AIMS /VICAR program.

2.22 Reference is'made to the full report on VICAR I and

VICAR II as-well as the AIMS report.

22



3 COURSE COMPONENTS.:

3.1 PRE-TEST:

3.11 One test per volume.

3.12 Test administered individually, in class, when student has

met requirements of previous volume.

3.13 'Ten questions on 2 or 3 mimeographed sheets.

3,14 Multiple-choice-format, with one answer and tour dist:a-tors;

3.15 Answers recorded on Punch Card with Stylus and Port-A-PunA

3.16 Scored by computer;.

3.17 Statistics for individual and for group compiled;

3.18 Provision possible for exempting student from-following

Volume if score is above a certain leveL

3.;2 STUDY GUIDE:

3,21 Eighteen Volumes for entire course; scrambled and programmed;.

3,22 Five Segments per Volume; each Segment comprises approximately

Twenty questions;

3.23 Questions are in'multiple choice format, with one answer

and'three distractors;

3.24 Student progesses from question to answer choice by recording

choice on either PUnch Card and Program Control device, r__

on Mark Sense Sheet which records the.choice and reveals the

page to which the student must turn,_

3.25 A separate answer matrix iSxequired for each Segment,

3.26 Correct answers are sometimes re-enforced by a complete

demonstration of the solution and the direction to proceed to

the following question.

3.27 Readings in the basic text are prescribed and must be completed

before beginning each. Segment.

3.28. Hdmework Assignments are prescribed. 23



3.3 WORK OUTSIDE OF CLASS:

3.31 READING ASSIGNMENT:

3.311 The Study Guide specifies a certain section of the

core text, ( MODERN ALGEBRA, Dolciani ) that should

be read and studied by the student before he begins

each Segment. A complete listing is given at the

beginning of the Volume and individual listings are

given at the beginning of each Segment.

3.312 Each Segment Is designed to cover a two-day lesson

including the Reading and Study Guide.

3.32 HOMEWORK ASSIGNMENT:

3.321 The complete assignment for the entire Volume is given

. on one page in the Study Guide.

3.322 Each Segment makes reference at its completion to the

parts of the Homework that the student should then be

able to do.

3.323 The entire Homework assignment must be completed before

the student is allowed to take the Post-Test,

3.324 The Homework Assignment is marked by the instructor,

with the marks recorded on a.PurfCh Card.

3.325 A complete description of the Homework marking principles

and the resulting printouts is found in the VICAR I

report.

24



POSI-TEST PRESCRIPTION:

3.331 The Computer Printout of the results of the Post-Test

includes a prescription of extra problems that :elate i7A-)

the error made.

3.332 The problems are found in the Remedial Text:

Comprehensive Ninth Year Mathematics; Dressler-

3-333 The Prescription must be completed before the student

can begin-the cycle for the following Volume

3.34 'TUTORIAL SESSION:

3-341 In some cases the Computer Printout will indicate that

the student must report to,,,the instructor tor a tutorial

session, because of a difticulty detected.

3.342 The Computer Printout will be distributed by the ins:tutcr

in class. At that time an appointment. can be arranged

3.343 This session can be conducted in class while the othets

are working individually in their Study Guides:

3.344 The session :,culd be arranged ar a mutually convenient

time outside of the class hour-

3,4 POST TEST:

One Post-Test-per Volume;

3.42 Form and Content are equivalent r.o thg Pre-Test;

3.43 Incorrect answers are accompanied by 'at Prescription of additional

problems in the Review

3.44 The prescription must ed before the.student can advance;

3.45 Tutorial sessions can also b prescriped,

3.46 Under the AIMS/VICAR program statistics of individual,and group
C

performance are compiled and printed,
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3.5 MID-TERM EXAMINATION:

3.51 A 20 question-multiple choice format

3.52 Based on the Terminal Objectives of Volumes 1-9

3,53 Each question will have 5 forms, all equivalent.

3.54 A large variety of individual tests will be possible by choosing

the alternate forms at :andom.

3.521 If the CAI program is ready; then the student can take ti-e

test individuall: when he is ready, with certain time ps:iods

with the compute: randomly selecting the permutations or

question variations as well as scoring the performance.

3.542 If the program is not ready, as a back-up system, the

100 question test can be presented in mimeo form together

with directions to choose a certain random selection of

predetermined permutations.

3.6 FINAL EXAMINATION:

3.61 Similar to the Midterm as discussed above;

3.62 It will cover the TOs from Volumes 10 to 18 , principally.

4. TIME CONSTRAINTS:

4.1 DATA:

4.11 The PMC is designed as a year course for secondary schools;

i.e. a maximum of 180 days, _40 minutes per session ( 120 hours )

4.12 A realistic assessment of actual instruction hours reduces the

time to approximately 100 hours.

4.13 Trial runs by good/average students; making few errors -, indicate

that a Volume car be r in 3 hours; this is exclusive

of the time r ding and studying the core text.

. 1
4.14 The-Pre-Test and the Post-Test each take hour.
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-.15 The Text ± Assignment , Studving,flotlew'prk

Post-Te Prescriptions, ar-ld Tutorial Sess: ns are

consid pent outside of the regular class s_7,edule

4.16 The ml Projection for the completion of the

18
, for a good student would be from 54 bouts to

72 hour onal time ( on the items ) spent

outside me would-range from 1 CO 2 hours more
2

per Vol_

4.17 Math 3, eduled to meet for. 14 weeks at 4 hours

per week -al of 56 hours..

4.18 A Math 3( .dent would have to complete a Volume and a,1

of the out :rk in 3 class hours-beginning :he follov,ing

Volume in h hour,

4.2 CONCLUSION:

4.21 The PMC n be installed as the Math 301 corse only

If the..:7,tL can be considered " open ,andeC " thay'is,

it can o the second semester.
i.

4.22 The Prc, have to be individually selftpaced, This will

automat. 3wer the question as to how long it rakes a

student through the course with. he out-of-class work .and

the computer management,
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-'HS'

5.1 :=1ENTS:

:f -le Punch CC . Contrc is to the

e held ire . :ed Le where Lces

_Led; Additionai ..- ions differe are needed

i Ae registration the room cepa ( an nu-

_Diatrols 3L )

he Mark Sense sb s are used there need for a

ial room. :-ioweve.c, the roon should ' located nea: the

mated Lab ( 'whit.: will be used as a -epervtsed individ

..:137 lab for the students who wish to do e:ctra work on their.

)

sectiDn can be sche-'_uied at any time.

.age facilities in t..e Automated Lab will he needed for:

Sc -ware

6. PER "NEI ,IREMENTS:

6.

instructor must be assigned to each regular class session

supervision of the operation of the course.

6.i. L.LE.tribution of printouts with attention given to results.

6.1: 1. Lvidual instruction when requested.

6.14 ing of Homework Assignments ( possible in the presence cr

:udent for indivi. al attention.

6.1 Astration of indi- al -1-F; m enance of security.

and recomm.-ie..



PROC RINC

6.21 A ru e on du: L7 :he Aut La-D or the

coL. acing oz :Le olurries an -.e r s. :7) brwe:e

needed He ients Wnc a:e working c: own Re

stud:-::s

Securi:.

6.3 COMPUTER 0: .1.-

.31 me:-. : oputer _;beeati.ons scat: e

3CC --_. receive an the PAC.

6.32 All process overr__:_g

( i.e ived on one must L ;;rcce.sseci .sr_

pickup :--le before

6.4 COORDINATI.

6.41 Ldinator nee.eed to ap is the L.

i'MC in Mach

6.411 Rel. figures

6.412 -.hedules

6.413 T ,k ( Thopete ton WiTh Bookstore )

6.414 __al distri'Duta.:: : dire:tic:1s to instru.

a:- .-..:eatary for rnareri__ accoc: :ability and se ...IL\

6.415 operatiores wit Compu7....,__:

of inpu: to .:_ompute_ .ante:

sp r_-.ion of opereoion of :17..e.r program

of output iab-sa

y of all ouz--r.:- to Pr- _am Director



:21aintain e lexiLle tutoring schedul :ait

student neds and to do the tutoring.

6 417 :.lake perk is reTorts of the entira to

program Director and to the Director ECcatiorl.

SILDENI 1,ROGF_ESS:

7.1 CO -::TROT SHEE::

7,1_1 A single control sheet ( attached ) has _d

monitor the student's progress throught the PY'

7_1.2 Each item of software will be numbered for

7.13 When a software item is issued to a studen:

Instructor or by the secretary ( on the sa- the

software register number must be entered.

7.14 When the item is returned ( same day ) th s entered.

7.2 SEQUENCE OF ACTIVITIES:

7.21 PRE-TEST:

7.211 Taken in class under supervision of --'

whenever student is ready;

7.212 Answers recorded on Punch Card /Port -5 -. .nch

7.213 Card collected and delivered to Compu:- :

7,214 Printout delivered to Instructor/Stud at be-inning

of next session;

7.21_3 Printout indicates whether student is .trDM

remainder of Volume.

7.22 VOTEME/SEGMENT:

7.221 Volume is issued to student together wL.th __n.s,.7,er Matrix

for Segment. ( If Program Control Dev_.: student

also requires Punch Card. )

7.222 Numbers of software are entered on Control Theez
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Ma2,1 Sense e ar. used, tne

ma erial can b...e f ef. er crass cr

n c piei, t naterta' :ecurneJ to

secretary the - 71:e (s_- -) is recJrc

ntro_ Sheet.

1::e Response Sheet Sun_ :cf.d) is delf-:e_5ed

7.23 RE_DI:1- AZSIC

7. _31 The Reding. Is don_ _e _lass pric-: 1

:he Segrient.

7.24 HOXEWOR:: ASSIGNMENT:

7.241 The Ho fork is done :ur_tde :f class sirrft.ta7-

student progresses t1 oUii cite 7olume.

7 J-2 The Complete Homework Assa=ment must be 1:..ahsi

Lab.

CompULES.

_ the

the

Instructor upon completicn of the Volume; it e- Ezlislte

for caking the Volume PostTest.

7,L43 Entry of the completion is made on the Cont_-:01-

7 244. The Aomework fs marked by the Instructor on a Pun :.n Car

A sp.:.,cial feacare is cc aae. dbe student pre .:11 vhile the

bomebrk is h.-._hg marked it 2tves an oppol-.:11.1.t:i

i_nsdructor to give ?els:: attention to t1 tu nt

7.25

51 Taken in class under sub vision of instruzl_ ,

ready;

2 =.swers on Punch Ca_d/PorL-Anch-

2ards collected and de-i.11 to computer;

7 4 Entry made on Control She::: :f issuance and ::c77,7t_ n;

Printout delivert-C :d insitor and student

31



7., . PREECRIP=1;::...

Pcs: Test ud.s a rfescraprion;

Prescriptic:. ,7_,L..te-LLie of class and

submitted = _::-..t_.17;

P:escriptisr a rec:17,17 E.": report for

:utcring es, :althea r..:ich ala _astructor or with

Math Coordina:.

7. T, SESSION:

i_gr.cci by mea f aomput,_ r analysis

error count.

Can be assigned, agreemea: s- der:, either during

a-:allable class __me. (v,-ith anstra avaalabie) or at

other with Coordinator.

7..1-3 If a tia:aorial sassarn has been ass d, it must be held

and atteh.ded s.. actorily before szudent is permi.7.ted

cc advance '-e .ugra.m.

7, Entry at -mar..: and .L .pletion on Contrc I Sheet.

1.1 aror,a-zess tharbugh the L_-_-_,,orsel making te7o7

e_a-a-c-m-s, and cc . material a: his o77- lear:-..Lng pace;

RE.

_ h a _.-_--.tculty is helped:

Renmedial page a the Stud-J. Guide;

Per.snnal inter----a-v while Hcriework being marked:

Renadial prPsr r- -,tions-, in 7.:st, T

-.7e-c.o-acse to a _fferent te.,7_ for r al instruction

8.21- Tutorial sessiir--. with class instrua r or with

MatLemaci,-. :oordinator for Persona__zed attention.
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?RD=ECT

The =thematic dta=_tran an facfng page is _esigned to show the

function and interrelation of the several scft are and hatiware

items that comprtse the inftrm--etion flow es_.:Itimg in the varicus

pribt3t_ts_

2- There i= proision fot support when at is incorporated into

the program.

J INPUT INTERFACE

3.1 PUNCH CARD:

The originel PMC employe] the four specially designed

Punch Caods, For the Stuey Guide, the Punch Card

required an ANSVER MATRIX and the PR=AM CONTRJL

LIGHT PANEL to nef:otiate the Scrambled Pagination

and at the same time t .Tecor.d suitable input for

computer anaiysis.

3.2 LATENT-IMAG: MARK SENSE 'LIEEIJ:

Subsequent to the beginn_ng of the PIACI: S Ludy Guide

production, e latent ima:-e process

sheet was c,e ised to ser-7e the'sam 7 ,r7ose as the

Punch Card

It proved to be cost effective because it eliminated

the need for a separate c.nswer rile PROGRAM

CONTROL LICH_ L. ;-n-f21 the more expensive Punch Car:::

The one =1'0 ME matrix impri7,7.ed

upon the i o.a7ion c_ a stcial oet, revealed the pa de

number of S _udy at clue same tnat it

recorded the ansJer choice for direct computer input

and analysis.

3.3 For consistency, ail treferences to the Response Devicie

continued to use the words "PUNCH .CARD," "ANSWER MATR17,"

etc. although-either nethod of response could be employed.
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"T;,LESTA:

CATEU.RLE

ILE_STR.=\CT- -S

Ah; I sI

A V CPLESI-.

C.7.-.TECORTE5

PROJECT CCTERPArri

z5"

5/G CARD

A/V CARD \

5/G

VOL

ANS.

MATRIX
TRANSPAR,

POSI TEST
'PRE TEST

M30
.PRESCRIPTIONS

TEST CARD.

POST TEST

ASSIGN.

H,W.

ANS, KEY

0 0

FPR.NI:),1
H.W.

<7; ANAL) S
)

i GE, F

16-, PFUNIC.1,1 \

k

TEST
Cc) c.,

0 D 0 0
-:
vIt'

,..,

I 1Ni;

Input: 4 Specially Designed
IBM Punch Cards

Output: 4 Separate-Sets of
Printouts (6 Copies Each)
for Item Analysis and
Course Optimization

PRINI0,1
A/V

;

ANAnSS \

.<4

PR_NTUUI

° ANALYSTS
S/G
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ORD 11::ATC

1--C T_IRR I CULT:::

DEVELOPMENT

CK -UP

SERVICES

1:7 1,11 P.:'1AT I O'2", LOT CHAR

PROGRAM
STRUCTURE

COMPUTER
MEMORY

V

PROGRAM
OPERATION

PUNCH CARD\
BATCH Its.

[

COMPUTER
PROCESSING

DATA
UPDATE

UPDATE
MATERIALS
A.ND

PROCEDURES

36'

FEEDBACK

INSTRUCTION
FOR
REMEDIAL
MEASURE S

PRINTOUT

TRANSMISSION
LOGISTICS



(1)

(2)

(3)

PRINTOUT

INFORMATION FLO',j CHA7c:

TRANSMISSION
LOGISTICS

INSTALLATION
OF COMPUTER
AT FIELD SITE

LOCAL FIELD
SCHOOL

DISTANT FIELD
SCHOOL

PUNCH CARD
BATCH

CARD READER

TAPE PUNCH

TELETYPE
SENDER

TELETYPE
RECEIVER

PHYSICAL DELIVER
OF MATERiALS TO
COMPUTER

N7te.

In Lase J) where the
computer is cn site,
and case (C.) where the

Field Sz.11.7c1 is nearby,

the. Punch Card input i5
deliered direLc1} to
the C.mp_iter.

In ease 0) where the
Field Sch. 21 is rem..,re

a sophisticated s, seem
-cf input transmission
and Printout return is
nezessary.

TELETYPE
RECEIVER

TELETYPE
SENDER

TAPE
PUNCH

COMPUTER'

TAPE
PUNCH
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S=L= ENT 1-'?.OGRESS THROLGE VOLL= PLAN A

1. S:UDY GI:IDE: (For ea&-, segment)

.1 Completes PSEADING SIG=.71 in CORE TEXT and in ENRIC142:ENT TEXT

2 leads SUPPLE:-_ENTARY NOTE

.3 Reads QUESTII:

L.4 Chooses

1.5 Receives RE :EL-IAL LNSTRUCTION (if DISTRACTOR chosen)

1.6 Receives HEI'.:FORCEMENT (if CORRECT ANSWER)

1.7 Response de ice submitted

1.8 PUN:H CARD : (latent image sheet) analyzed by-computer

. H:JMEORK ASSIGN':i

2.1 Partially dn-T.e az conclusion of each SEGMENT.

1.2 Marked by istructcr or RESPONSE DEVICE when completed

2.3 Analyzed by computer

:EST A:

3.1 Test cn M.B.O.'s of entire volume

3.2 RESPONSE DEVICE submitted

3.3 Analyzed by computer

3..4 REMEDIAL PRESCRIPTIONS provided by computer

3.5 Students above cut -off point.: move to next VOLUME

4. REMEDIAL INS2RITCTION:

4.1 Student scoring below cut-off point reports for individual or

group instruction (live)

4.2 Available support materials arranged

4.3 G.M.I. SESSIONS scheduled by computer

5. TEST B:

5.1 Test similar to TEST A

5.2 Response device submitted

5.3 Analyzed by computer

5.4 Evidence of additional learning made with comparison to TEST A scones---
1

5.5 Score above cut-off point allows student to proceed to next VOLUME

6. Score below tbt-off.point refers student to counseling, additional

instruction; and possible repetition of volume or course adjustment.



STUDY GUIDE

STUDENT ACTIVITY FLOW CHART

5

READING-

' NOTES

QUESTION Q

AN S1,4R

CHOICEN

RE 1

TEXT

-PLAN A

ENR.
PROGRAM

' TEXT i

CONTROL

q ANSWER
MATRIX S

REM
PAGE

NO
CORRECIT

YES

.979+1 EGMEN T

9 ( TURN IN PUNCH CARD
GET NEW CARD. AND ANS. MATRIX)',

S =S +1 END

YURN IN CARD AND
S G )

H.W. ASSTGN71;TTI

YES

TEST A

TESTT ST D

t.

I

PORT -A-

PUNCH

ANALYSIS BY i

INSTRUCTOR H . W . V

COMPUTER

S.G. SEG Sr'

1).51E-77.17--1
.

[PRINTOUTS

!

771
TEST A

-1-

REMEDIAL BADLY
ES- .X

PRESCRIPT.
NO

REMEDIAL
INSTRUCT .]

. .

P RT -A-7PUN CH

COMPUTER

TEST B IPRINTOUTS]

( REPEAT VOL. V)

e'SCORL,
ND ` M

"-

YES
h7=V+L
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)STUDENT
.
ROGRESS THROUGH VOLUME PLAN B

1. TEST B: ("BEFORE" TEST)

1.1 lest on MBO's of entire Volume

1 2 Response device submitted

1.3 Analyzed by computer

1.4 Score above cut-off point allows student to proceed t\o next VOLUME

1.5 Score below cut-off point directs student to begin Volume

2. STUDY GUIDE: (For each segment).

2.1 Completes READING ASSIGNMENT in CORE TEXT and in ENRIC MENT TEXT

2..2 Reads SUPPLEMENTARY NOTE

2.3 Reads QUESTION

2.4 Coo

2,5 eceives REMEDIAL INSTRUCTION (if DISTRACTOR chosen)

2.6 eceives REINFORCEMENT (if CORRECT ANSWER)

2.7 Response device. submitted

2.8 PUNCH CARD or (latent image sheet) analyzed by computer

'HOMEWORK ASSIGNMENT:

3.1 Partially done at ,conclusion of each,SEGMENW

3.2 Marked by instructor on RESPONSE DEVICE when completed

3,3 Analyzed by computer

4. TEST A: ("AFTER" TEST)

4.1 Test similar to TEST B

4.2 Test on MBO's of entire volume

4.3 RESPONSE DEVICE submitted

4.4 Analyzed by computer

4-5 REMEDIAL PRESCRIPTIONS plovided by computer

4,6 Students above cut-off point move to next VOLUME"

5. 5.1 Student scoring below cut-off point reports for individUal

or group instruction (live)

5.2 Available support materials arranged

5.3 G.M.I. SESSIONS scheduled by computer



;

I

S 'YU DE NT AC TI VI TY FLOW CHARTS

PLAN B
. . . ,

V+ 1 ______............_.... ..

COMPUTERH

STUDY GUIDE

VOLUME - V

SEG -S

READING

NOTES

QUESTION Q

ANSWER
CHOICE

fC 0-RE
TEXT

ENR .

TEXT
FP ROGRAM

CONTROL- -
ANSWER

71
MATRIX 1 COMPUTER

REM
PAGE

OK ?
NO ?

Q+1

NO

S= S+1

NO?

'EN

SEG TURN IN PUNCH CARD
?

'END
TURN IN CARDVOL y""

"SCORE'

NO \ 1'1/

YES?

-=.J..

HOMEWORK
ASSIGNMENT

PUNCH-

ANALYSIS BY

INSTRUCTOR

r
L POST TEST A

P ORT-A-

PUNCH

SCORED

CORE. C0

P NO ?' N

REVIEW PY
INSTRUCTOR

YES ?
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STUDENT ACTIVITY

1. The chart on the facing page itemizes the differentiated learning

activities that the student experiences in the PMC and correlates

them with the:

r

Text

Seftware component

/Input interface

/ Computer printouts

2 The PMC is key 3 to the individualization of the learning

process throu- --elf-pacing in the following areas:

Study

Question analysis

Error correction

Problem solving

Testing

Remedial instruction

3. Group activities complement the individualization in:

Group remedial instruction

Group testing

4. Supplementary General sessions can offer:

Orientation

Enrichment

Summarization
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ACT IVI TY

INDIVIDUAL
SELF-PACED
STUDY

INDIVIDUAL SELF
PACED LEARNING
BY QUESTION
ANALYSIS

[INDIVIDUAL
SELF-PACED
ERROR
CORRECTION

INDIVIDUAL
SELF-PACED
PROBLEM
SOLVING

1

SUPERVISED
INDIVIDUAL OR
GROUP TESTING

_J

INDIVIDUAL

ERROR. I-REM
SELF-PACED

CORRECTION TEXT

ZUDENT ACTT Vrr- COM:PONE: is

RE

:HT

ENR .

TEXT

_:JRE

Tr: HT

GROUP
1- REMEDIAL

INSTRUCTION

SO FT..:ARE

STUDY GUIDE
READING
AS SI GNMENT

INTERFACE

PROGRAM
!CONTROL

1

1-STUDY GUIDE !ANSWER
1 NOTES : MATRIXi

QUESTIONS 1

1 ANS . CHOICE
1 Q .E .D. PAGE ---7' S . G . CARD 11

k.., SILJDLN.I: LIST

COMP UT ER

STUDY GUIDE
REM PAGE

F.WALY-CITI
; BY

-7
INSTRUC--

!TO,R
HOMEWORK j

S I GNMENT
1-114 CARD " H.W. SCORES..... -....- 4

t ITEM ANALYS IS4
.W PROFILE

ITEM ANALYSIS

r CAPABILITY
PERFORMANCE q'L

TEST FORM
A

(SUPERVISEDINDIVIDUAL OR
!GROUP TESTING

PORT-A-
L PUNCH

TEST CD.[

t TEST FORM !

B

I PORT-A-
itpUNCH

TEST CD.

EE ANAL-: S IS

2=-
AGG I NG II

LHISTOGRAM

PROFILE 1
TEST PRINTOUT 1

REM PRESCRIPTI.
. EAQB,,..11,

_ITEM_ ANALY j
FLAGGING

HISTOGRAM

L PROFILE

TEST T

CLASSSTANDING1

,



PROGRAMMED MATHEMATICS CONTINUUM

LEVEL I

HAND BOOK

CHAPTER III

PRINCIPLES AND PROCEDURES SUGGES

FOR REP-__ L22-2',ION



PRODUCTION OF THE STUDY GUIDE

' This is the chronological sequence that should be tc::.3wed by the writer.

PRELIMINARY ACTIVITY:

1. Read parts of SYLLABUS relating to the SEGMENT (SS.3)

Ycn'PENCE
.0.:

2. Read-MEASURABLE BEHA7IORAL OBJECTIVES LIST ;MEG LIST)

2.1 Check MBO SYLL=S- for validity

Enter MBO cd MBO T.C. FERENCL LIST LGRO_ REF) (75)

3. Rd pages of CORE TL_T.rela:ing MBOs

3,1 Write READING AS IGNMENT

3.2 Check concepts i CORE 7EXT igainst MBO LIST

3.21 Note omissions iii CORE TEXT

3,22. Note omissions in MBO LIST

4. Read pages of ENRICHMENT TEXT relating to MBOs

4.1 Check for concepts omitted from CORE TEXT

4.2 Note alternate explanation of concepts

4.3 .Note items suitable for motivational references.
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BACKGROUNi MATERIAL:

5. Write SUPPLEMENTARY NOTES (NOTES)

5.1 Check NOTES for coverage of 1s omitted from CORE TEXT.

5.2 rive alternate explariaton difficult concc

Write ':OTEBC,OK

c,_ __St InrMuLs

±asson plan

ate each step an MBO

.2 -order MBO EIL1 _cording to lesson plan

3 Cc.sider developne: al sequence

4 G-;roup ENABLING OBJE ITIVES (E0s) supporting

T- OBJECTIVE (T0s)

,UIDE MANUSCRIPT:

tIEFERENCE

PAGE NO.:

8. Write 0UI:ITION-PROBLEM for each MBO in multiple-chcice form,

4 choldes (57

8.1 Enter .question numer on MB() Cross Reference List (75)

Determining LEARNING CATEGORY (LC) (52

8.21 Choose appropriate BEHAVIORAL VERB (52)

8.22 Enter LC on MANUSCRIPT ANSWER MATRIX (AMX) (65)

9. SOlve 7:roblem - specify ANSWER

9.1 Dia:ermine probable errors

9.2 Choose DISTRACTORS

9.3 Relate DISTRACTORS CATALOG CODE

9.4 Choose ANS DISTR.- TOR array permutation for multiple choice

format



10. Choose D1S1-1._=OR S7IZAT (5"

10 1 ?age

10.2 Enter RE. on Ama

rdin to STRATEGY 1)1STRACFOR

10.3 Encer.DISTRACTR STRATE^,Y COE.. ON AMX

i0.4 Complete ElSTCTOR SIF.ATEGY FLOWCHi.

11 Prepare HOMEWORK AS-ECNMEN-1 11W) for SEC (7;

11.1 Allot one titzhcf th, HOMEWORK ASSIGNMEN- FOR :LUME

to each of 5 SEG

1.2 Relate to TOt- of MBO 1ST

11.3 Enter QUES:10:; NUMBER )n CROS- REFERENCE I S (T5)

TEST CREATION:

12. Write POST TEST (FC.LIM A) 10 QUESTION-PRALEMS

use TEST QUESTION work shoe::

12.1 Relate each question to TOs MOO 11,

12.2 Enter QUESTION NUMBER co MBO CROSS REFERENCE LIST (7.5)

12.3 Enter MBO code on TEST ANSWER MATRIX (69)

12.4 Solve PROBLEMS

12.5 Determine probable errors

12.51 Choose 4 DISTRACTORS per QUESTION

12.52 Enter CONCEPT CATALOG CODE for 'each DISTROTOR choice

12.6 Choose ANS-DISTRACTOR array permutation

12.61 Enter array on TEST ANSWER MATRIX (59)

12-62 Enter CONCEPT CATALOG CODE for each DISTRACTOR choice

12.7 Choose REMEDIAL PRESCRIPTION trom REMEDIAL. TEXT for each

DISTRACTOR choice

12.71 Enter PRESCRIPTION 01 TEST ANSWER MATRIX

12.8 Entr:r LEARNING CATEGORY on TEST ANSWER MATRIX (52)
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REFERPNCE
PAGE NO.:

13. Write- POST JEST d) 1_:-) QUESTION EMS

use TESI QUESTION work sheet (01

13.1 Create a VALID parallel test

13.11 Retain form by substitution of equivalent numbers

and letters

13 i2 Retain exact concept

13.2 Re-order the question numbers

13,3 Follow same steps as outlined for les: 12.1

13.4 Remedial Prescription is omitted

EVALUATION;

14. Examine HBO CROSS REFERENCE LIST for thorough coveraa.e allotment (74)

of MBO to:

14.1 SG questions

14.2 HW assignment

14.3 Test A

14.4 Test B

15. PROOF READ all copy.

COURSE COMPONENTS

16. The diagram on the facing page is a schematic summary of

the components of the course (just previously described)

as they are met by the course writer.
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COMPONENTS FOR STUDY GUIDE CREATION

1

r-
I ENR. I CORE
TEXT

' TEXT

L

1-.'

READING

SYLLABUS

REM
TEXT

M B 0 LIST CONCEPT
CATALOG

__ .

STUDY GUIDE

NOTES
SUGGESTIONS
ANSWERS
DISTRACTORS
REM PAGES

f 5 - SEGMENT
; ANS. MATRICES

HOMEWORK
-6

TEST A I TEST B
1.

ANS . MAT;:;IX ANS MATRIX
--1 I

I REMEDIAL PRESCRIPTION

M B 0 CROSS REFERENCE LIST 51



LEARNING CATEGORIES

The course writers prepare questions for the five areas of instruction and testing:

1.

2

3,

4

5,

STUDY GUIDE MBO LIST
HOMEWORK ASSIGNMENTS

A
REMEDIAL ASSIGNMENT

For research purposes it is required that each question bd classified according
to the categories listed. As an aid to determining the classification,it is
required that the verb chosen be from the limited list.

In general, the questions in a given segment will be arranged in the same order
as their rank starting from level one, ,"definition", and progressing through

"computation" , "analysis" , "deduction" , "synthesis" , and "extrapolation" . By

constant reference to the chart an unusually high concentration Of question types
of any one particular level Lan be avoided.

LEARNING
CATEGORY SYMBOL

1

2

DEFINITION

RR RECALL AND RECOGNITION
STATEMENT OF FORMULA
STATEMENT OF RULE OF OPERATION
DEFINITION OF A MATHEMATICAL CONCEPT

BM BASIC. COMPUTATION
FUNDAMENTAL. ARITHMETIC OPERATIONS
USE OF TABLES

BEHAVIORAL VERB ASSIGN.
PRIMARY SECONDARY

DEFINE RECOGNIZE

PERFORM CHECK
ADD
SUBTRACT
MULTIPLY
DIVIDE
FIND ROOT
RAISE TO POWER
INTERPOLATE

3 ANALYSIS OF PRINCIPLE STATE CHOOSE

CHOICE OF APPLICABLE FORMULA
SELECTION OF PROPER FORMULA
CHOICE OF STRATEGIES

4 DD DEDUCTION FROM PRINCIPLE PROVE APPLY

PROPER APPLICATION OF PRINCIPLE DERIVE CONSTRUCT

LOGICAL STEP-BY-STEP PROCEDURE SOLVE FOR SUBSTITUTE

EVALUATION

5 SN SYNTHESIS TO PRINCIPLE DETERMINE. RELATE

6 XT EXTRAPOLATION BEYOND PRINCIPLE PROPOSE

TEST QUESTIONS SHOULD BE KEYED TO THE APPROPRIATE LEVEL BY CAREFUL CHOICE OF
THE BEHAVIORAL VERBS ASSIGNED TO THAT LEVEL. THE WEIGHT OF EACH QUESTION SHOULD
BE DETERMINED BY THE LEVEL OF DIFFICULTY AS EXHIBITED. IN THE CHART ABOVE.
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WESTION PLACEMENT CORRELATION STRATEGY:

Alwre are five avenues for questioning specific MBO's; namely, the Pre-Test,

Study Guide, Homework, Post Test, and Remedial Prescriptions. The synthetic

charts below correlate the Learning Difficulty of the question with the

sequence of Enabling Objectives (EO) and Terminal Objectives (TO) and when

viewed together indicate the multiple checking of the several criteria as

employed in the separate media.

TEST B: L.C.

Learning Category Range: 3 4 6

MBO SELECTION: EO: Some 5

TO: All 4

3

2

1 a *

MB0: 11 12 13 14 10 21 22 23 20

EO E0 EC) EO TO EO E0 EO TO

STUDY GUIDE: 6

5

Learning Category RaAge 1 4 4 * * *

EO: All 3 * a * * *

TO: All 2 * * * *

HOMEWORK ASSIGNMENT:

MBO:

* * * * * * * * *

11 12 13 14 10 21 22 23 20

EO EO EO EO TO EO EO EO TO

Learning Category Range 4 6 6 *

EO: Some 5 * * * *

TO: All 4 * * * *

3 * * * *

2 *

1 * * * *

MBO: 11 12 13 14 10 21 22 23 20

EO EO EO EO TO EO EO EO TO
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TEST A:

Learning Category Range: 3 4 6

MBO Selection: EO: Some ' 5

TO: All 4 *

3 * * * *

2 '* * * *

1 * * *

MBO: 11 12 13 14 10 21 22 23 20

REMEDIAL PRESCRIPTION:

L.C.

6

EO EO EO EO TO EO EO EO TO

Learning Category Range: 1 - 4 5

MBO Selection: EO: All 4 * *

TO: All * * * *

2
J. * * * * *

1 * * *..* * * * * *

MBO: 11 12 13 14 10 21 22 23 20

EO EO EO EO TO E0 EO EO TO

The coverage of the MBO's varies from one course compon'nt to another.

In general, the fundamental EO's are explored in the Study Guide and

Remedial Prescriptions; while the more important EO's and all the TO's

are covered in every component.

The Learning Level of difficulty varies with the lowest being employed
s.

in the Remedial Prescriptions and Study Guide,, while the highest are

re':-erved for the Homework Assignment.
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The put,,:anding Phi is its fundan:al

dependence upon tLe QJESTTO:: a's the thoL,ght, direr-tat 11e.1:e

Leng:ny aidac-.n presentation is avoided

THE PEADUG

lice REAt re:ens the etuden: -o a standard presentatIon nr.

a recognized textbook, and this is supplemented by .additional

notes in the beginning :f each SEGMENT. Nevertheless, :!le

chief strategy is the :arefuliy devised cuestion.

Questions app.2ar in:

The Pre Test 'last B)

rke Study Guide

The Homework Assignment

The Post Tea: (Test A)

Except for the HOMEORK ASSIGNMENT (which, in the present course,

is a reference ED standard questions as presented in fte CORE

TEXT and which; are marked subjectively by the instructor titer

to be recorded by the computer) the questions are in multiple

chnice.forM and are created by the course writer.

The esvntial difference between the test questions in both

test 1. ruts and the STUDY GUIDE questions is in the treatment

that the incorrect answer receives..

55 56

1,11:=ZET.

Th, FE TES: ;TEST. S) incorrect answers are merely tallied by the com-

puter in the trooess of grading the student's prior knowledge of the

material in one related VOLUME. Item analysis and Histogram print-

a:rs as 'cvii as correlations with similar results in the POST TEST

F'OR21 A) are Ode by the computer. Each question is keyed to an MEO.

THE POST TEST (TEST A)

The POST TEST (TEST A) has a detailed analysis of each DISTRACTOR

relating it to a CATALOG NUMBER. Each incorrect choice is

accompanied by a particular REMEDIAL PRESCRIPTION drawn from

the REMEDIAL TEXT. The computer has several routines described

in other parts of this report that analyze the students/response

patterns.

THE STUDY GUIDE

The STUDY GUIDE has the most detailed analysis of each response.

Not only is each question related to a Learning Category and an

1100, but each DISTRACTOR is accompanied by a detailed analysis

of the cause of the error with hints or direct aids for the

student to effect the proper Solution.

The following pages outline one phase of this area, that of

question creating and the detailed analysis of the relation-

ship to the appropriate M30, the appropriateness of the

distractors offered, etc., as discussed more completely in

the TEST EVALUATION CHECK LIST on Page 70,



PRINCIPLES OF CREATING A OF CRTIERTON CHECKS

COUNTABILITY REQUIREMENT:

The course design reqIiires a statistical analysis of the rest,onses mane

by each student to each criterion check in the

PRE-TEST
STUDY GUIDE
POST-TEST

for correlation with background information and individual remedial

prescriptions. The responses are summarized for an item analysis of

question-response experience by the entire population for

COURSE OPTIMIZATION
GENERAL REMEDIAL SESSION ORGANIZATION

OBJECTIVITY REQUIREMENT:

An off-line operation cannot accept unanci;:ipated responses and relate

them to a particular list of concepts for error analysis. However, a

predicted set of typical errors (referfcl to as DISTRACTORS) can be

devised for each question. Therefore, each QUESTION is related to a

specific MEASURABLE BEHAVIORAL OBJECTIVE by coded number. Each

DISTRACTOR is related to a coded CONCEPT CATALOG entry.

MULTIPLE CHOICE FORMAT:

To maintain control over the student's response patterns, each question

is cast into the MULTIPLE CHOICE format.

Cert;lin precautions must be taken to avoid the major objection made to

mult.,ple choice question-answer arrays, that of telegraphing the answer.

L The problem worksheets for the STUDY GUIDE and TESTS (see Pages

62, 67) indicate that each problem .,mist be created to illustrate

and test a specific MBO .

2. Each step of the solution mu f be examined for the possibility

of the occurrence of a typical error. The error identified by

CONCEPT CATALOG. must be incorporated into the solution. This

solution becomes a DISTRACTOR.
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If DISTRACTORS are chosen without a specific error in mind, the

a'-'-curacy of analysis is aftected.

Other devices to disguise the actual value of the DISTRACTOR

frustrating the purpose of the problem by merely substitu:i :n

of the various choices can be employed, as for example:

is one member of the set 17, 19, 21, 23, 25

Y is a negative number > -17

a is larger than b

c is a prime number

10 < 20

is odd and f is even.

5, If it is found that the number of distractors that can be properly

assigned to a particular question exceeds four (not including the

answer) it is advised to replace one of the distractor choices with

the all inclusive, "NONE OF THESE" and to test the same MBO in a

subsequent question with a different array of distractors. The

cross referencing made possible by this strategy will produce a

meaningful result.

6, If it is found that the question chosen to illustrate a specific

well-defined principle is so elementary that only one or two

distracters can be devised, it is suggested that two such questions

be combined into one problem with the truth values of each paired

into four combinations.
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I Pazes

f-.u_L1 le choice f.Dr:7a:

of 1r thoices:

in r t_icec:

:11_:es7_1 s ih d

an ansr,:r array t: the stokfent

anf the DE three,

are de',-csed to illusltane

the ov.,:me fr:T] a typical f_l_sapplicatlon of a

fundamen,-al_urin_Tpie and as such are referred to as

DISTRACTORS.

The course write has several options a,231i3abie Io r the handling

of the anowat

STRATEGY A:

The correct answer choice. is referred to a page where the

simple statement, "'1,-ir answer choice is correct, please proceed

to the next question below." This strategy is -generally

reserved for questions with a Leaming.Category level of

1, 2 =r 3.

Each of the DISTRACTORS is referred to a separate page (OK PAGE)

(REM PAGE) where the error is explored in detail and then the

student is advised t,.3 "Return topage and reconsider the

question."

STRATEGY B:

The correct answer is handled by an OK PAGE as in STRATEGY A.

But because of the similarity of the nature of the mistakes

exhibited in the DISTRACTORS, two or all three of the incorrect

choices are handled by the same comments, and so they are

referred to only one or two REM PAGES.
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STRATEGY C:

The correct answer choice is referred to a page (Q.E.D. PAGE) hcre a cor::pleze

review of the solution is exhibited for the studenz's benefit. This will

reinfor=e the sEudent's understanding of the principles and processes involved

fld demonstrate an approved method of solution. this strategy is applied ri

questions with a Learning Category above Level 3.

Each of the DISTRACTORS is referred to a separate REM PAGE as in STRATEGY A.

STRATEGY D:

The correct answer choice is refe red to a Q.E.D. PAGE as it is done in

STRATEGY C.

The incorrect ans'Jers are referred to only one or two REM PAGES as in STRATEGY

B, and fur the some reasons.

This analysis can be summarized in chart form:

STRATEGY CORRECT ANSWER DISTRACTORS

A O.K. PAGE Separate RENS

B O.K. PACE Combined REVS

C QED PAGE Separate RENS

D QED PAGE Combined REVS

DISTRACTOR STRATEGY FLOW CHART:

The form on the facing page is designed to allow the course writer Co illu-

strate the sequence of the student's response activity with a minimum amount

of construction. The form has dotted lines which can be adjusted to follow

the particular strategy chosen for each question. The NBO for each QUESTION

and the EO and CATALOG NUMBER are to be placed in the appropriate boxes provided

60



70, EO.
c

STRATEGY: B

T

OK

PAGE

1 i

/1 -1.
/1.

1 '

/
CAfU,OG,10.1 Cik ALOG/210.?

. \ L

CATALOG NO.
/

i

f/

L..._ i L___ 1

i /
1_
__...., _ .1aRzr_ __4W-wmppem

STRATEGY: C

Q.E.D.
PAGE

EO: EO:
CATALOG NO. CATALOG NO,

STRATEGY: D

NOTE: Choose appropriate strategy;
Complete distractor return lines accordingly



STUDY GLIDE QUESTIC,: CREATIU:

:.:TtO REFERENCE:

The question must be created to e ::hibit a specific

I-Ysmust be noted on the form opposite alcng t'ne aitual

statement of the ..EC. If a text: was the source, then this

to be noted for reference.

LEARNING CATEGORY:

The question must be phrased to indicate the appropriate

Behavioral Verb associated -:.th the level of difficulty.

SOLUTION:

The problem must be solved step-by-step with detailed

explanations if the answer is to be handled by a

QED PAGE.

DISTRACTORS:

The distractor must be chosen by examining the solution

for steps that generally result in misapplications of principles.

They must be realistic errors. REM PAGES must be written to

give the required remedial aid to the student.

The permutation of the positioning of the four choices must be-

randomly made to avoid the appearance of a patterned answer array.

This form is a work sheet, and the final information is later

incorporated into the STUDY GUIDE answer matrix.
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F77:...TD TO :-*T-O:

Y-50 SIATT=T.T:

QUESTIO:: .:Ciao-:

STATE= OF QUESTIOY:

SOURCE: BOOK:

PAGE :

SOLUTIO:

( + )

AUTHORITIES (HO)

DISTRACTORS:

QED PACE TO BE T:TRITTEN

AUTHORITIES IGNORED: MISAPPLIED

(A)

(B)

(C)

DISTRACTOR STRATEGY REM PAGE TO BE WRITTEN

APPROVED: CHECKED: WRITER:
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G:TD= y=-::scaT?-17

The form ah the facina _age was devised reccr:-]

f:r the e:rambied oazinari:n and she an s-.-:er macro_:

_r the pr:agram cantroi: as wall as the ihfatmation neesary for

g,aide anaIvs s.

LEARNING CATEGORY

The levee of diffici!

analysis correlates

is

the question difficulty

Jespanse against any item of the back2round iniermLtion on

st.icient or the entire population enrolled in the course.

DISTRACTOR STRATEGY:

The analysis of the error rate on each type of discractor

st:ategy will indicate which study guide REM PAGES will have to

be re -wri tten because of unusual frequency of errors recorded.

BEHAVIORAL OBJECTIVES:

The correspondence or n .=acct MEG cod whether it

is a TO or an EO is noted. This information is 7-:de ava-HL

for computer analysis. It i-

REFERENCE S''''.FFT ) .

.e

ANSWER CHOICE:

The CORRECT ANSWER and the REM PAGES are recorded under the

selected answer permutation. This allows for a randomizing of

the answer choice pattern to foil the discovery of any "pattern"

in the answer choice array.

CATALOG NUMBER:

The CATALOG NUMBER giving the generic description of the cause

of the error is recorded. This will also appear in the computer

PRINTOUT for easy referencing of error incidence.

SCRAMBLED PAGINATION:

This becomes the work sheet for the process of scrambling the

pages of the STUDY GUIDE. Reference is made to Pages 71 to 75

for a detailed account of the procedure.
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I EU :

9

161

17i

18!

191

20l

911

22:

23

244

MANUSCRIPT PAGINATION

FINAL SCRAMBLED PAGINATION

1. DEFINE RECOGNIZE
2. PERFORM CHECK
3. STATE CHOOSE
4. PROVE APPLY
5. DETERMINE RELATE h



sneer snculd be
reasoPiPz

tractor cecisi=s.

FlEFERL
PAC,:

ques:ion -

The test number should be enterd.

2. The cuestion number should be entered.

3. The :12,0 NUBER relating to the question should be entered.

4. The c,..Jmplete MBO STATEMENT should be added after the lead,
"The student should be able to..."

5. The TEST QUESTION should he stated completely. Reference should
be made to form QUESTION PLACEMENT CORRELATION STRATEGY for the
rationale of the EO, and TO criterion checks and choice of
question difficulty.

6. The LEARNING CATEGORY should be indicated. Reference should he
be made to form entitled "LEARNING CATEGORIES" for the proper
choice of the BMAVIORAL VERB.

7 Lie ACTUAL COMPUTATION involved in the arrival at the erroneous
answer should be made.

8. The MBO relating to the error should be entered.

9. The REMEDIAL PRESCRIPTION should be carefully chosen to present
proper practice work in the deficiency area. Book, page, and
problem numbers should be indicated. A ten minute assignment for
each error is considered normal.

(53)

(52)

10. The L:1STRACTOR STRATEGY should be chosen after the problem with (59

its solutions and distractors has been completed.

11. The work must be checked by the editor.

12. The complete material should be approved by the Project Coordinator.
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.?E LA T. ED 1- 3 0

CATEr---)FX : :

STATE.`,.ENT OF lEST T:ESIIC):::

CHOICE

SOLUT:ON:

AL or:
DISTRACTOR

REDIAL FRESCF.IPTIO::
'..-;":=OET EN

DISTRACTOR 2
CATALOG
NUMBER

DISTRACTOR 3
CATALOG
NUMBER

DISTRACTOR 4
CATALOG
NUMBER

APPROVED: CHECKED:
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rn comprises the information that is forwarded L3 :he c=putet

a basis f:: the test markft2 function. It is u.,ed for both forms

:he :est.

1 -.2 LEAR:ING _I-EGORY and :30 associated with each question is

ihdicate.

The CATALOG NUMBER, with its brief description, is related to each

DISTRACTOR.

The REMEDIAL PRESCRIPTION, (which will be part of only the POST TEST

(TEST A) printout is indicated. It becomes part of the course master

file of the computer memory.
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TLIST ANSWER MATRIX FOR COMPUTER ::,'PUT

PM( VOLUME: TEST: H or z

.QUES: LC:, NBO .ANS i DESCRIPTION

A

U

'COgPUTER TEST:

REMEDIAL PRECRIPTION

2

7

A

B

C

A

S.

A

C

5 I

! 10 ,

B

C

r

D

S-
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TEST EVALUATION:

The form on the facing page is a compact .check list of items that must be

evaluated by the course editor before approval of the test.

MBO REFERENCES:

Each question and each of the DISTRACTORS must be properly related to the

MBO intended. They should be designed to test the specific objective

precisely.

MATHEMATICAL CONSIDERATIONS:

The language level employed, the accuracy of terminology /, the adequacy of

instructions and diagrams, must be examined and approve

The array of answer choices, the permutation of corredt answer placemenc,

and the presentation of realistic distractors must a/lso be considered.

The remedial prescriptions must be analyzed for th ir relevance.

Every problem must be solved, and its answer verified before final approval

is given.
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TES f [VAL UAT i ON HECK FT GOOD

FES F POOR
VOL TES ".1 A c, f_ TEST

guEsT ION

M . PI - 0 REFERENCE
_.;

l',.

ii

.

MATH I ERN I NOL 0 G '1' j ___ ___

1 ,

;

i

L.,.\ %GLACE LEVEL L.

L EARN LNG CATEGORY L

QUEST 1: ON STY LE

QUEST I ON FORMAT
I .

INSTRUCTIONS GIVEN H

DIAGRAM OFFERED

ANSWER CHOICE
!

VAL ID ANSWER

/

ANS',,,'EP. MATRIX 1 :!

I ,

8 5 1.0

DT `:;TRACTOR !

REALISTIC

CAT. REFERENCE

PRESCRIPTION

DISTRACTOR 2

REALISTIC

CAT. REFERENCE

I !'
1

,
,

PRESCRIPTION !

1 t,.

DISTRACTOR 3 ..'
I

REALISTIC 1

!:1

;

1
1

!

CAT . REFERENCE
/:..,

1 . ,

PRESCRIPTION !/

i:','!'-';:- i.
DISTRACTOR 4

REALIST! C. l

;
1

I

CAT. REFERENCE

1-!,,

PRESCRIPTION 11

I i

PREPARED BY: 71



HOMEWORK ASSIGNMENT WORK SHEET:

)Ti the facing page is the form used by the course writer for tile

teLording of the problems chosen for the HOMEWORK ASSIGNMENT.

One strategy is to have the CORE TEXT used as a source of problems

for this°aSsigro:.nt. °In this way the student is subtly influenced

to reread the basic text. The problems should be chosen with at

care and in an increasing order of difficulty.

1130 REFERENCE;

Each question must be chosen to correspond to a particular MBO.

Complete coverage of the MBOs is more likely to be achieved when

specific notation must be made. Refer to Page 53 for the principles

of ques"tion placement and to Page 74 for an overview discussion of

the MBO cross reference sheet.

TEXT INDEPENDENCE:

To achieve a degree of independence from any one particUlar textbook,

the course writers could devise a list of homework problems specifically

created for the MBO criterion check. However, this form would still

serve the purpose as a cheek on the-completeness of coverage.
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HOMEWORK

qu Es T-1 PAGE :'O.

7

1

H

4

1.101,'iE WORK AS S 1 GNmE.-yr

VOLUME NO.

BOON:

EXAMP LE NUMB E R MPO EF U N(.

6
.

7

8

.9

10

11

12

13 L

15

16

17

18

-119
r

20
I
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MO STRATEGY AND CROSS REFERENCE SHEET:

The purpose of this form is to record the spread of questions

under the four media across the MBO list.

Reference is made to the QUESTION PLACEMENT CORRELATION STRATEGY

on Page 53 for further analysis.

The major consideration is to L-Ive each MBO covered by at least

one question in some media form. The'preParation of this

cross referencing farm is the last action in the creation of

the program. If, however, it is maintained while the course

is being created, an even distribution of MBO coverage

will be achieved.

74



NBC S.TRATEGY AND CROL" FaLREN,:r

FNEN(T.' M'..1)1.. 10

?,IB0 NUMBER: CATALOG NUMBER S G V V RE EST

7t-



$LRI PAGiNATiON IOR SLUM DF

INIk(AUCTION

The purpose of the STUDY GJIDE 'SC.; is :o dirct the student
in his reading of . recogn'ied teNtbook withou-. cne super-
visict cy a teacher being t.e,essar, (aitoogh mov be
pC_:vr Ian for a teacher (Iast-H_o_m ;,...thriet used as patt uI
the overai] le,atning plagr2m

In essen.:.e, the SG tJtma-. ,onstss _1 i.p.e.::,entutv NOT2b,
Reading Assignments, H ornew:Dck Assigacns, i V Reictences
and a bat7 r} oi. Questions.

withThe tquestionserre.p:eseated La multiple -hoice Lrn Wi

provision for tra:king the st.ident's answer: par., ns by
means i a punch card reJord and a JE,ite kribt,n ., a

Program Control Both tne qLettion aril.-lie answer /hcrJ:es
a-e keyed to . finely deitsed list .eq. meatcible oehd'ioLa1
hiectic to tha7:omprise thi. :ouse

4 Each antwr choice discossed in. tt-dlie detari

11 the answer ,lhosen is vcong the ....derit it referred
to the question again .REM FACE.

It the choice is he is tither :eft:red co :.tie

ne,tt urresuion Comment -./E PiAGE, Ur with a
presentation of :he :omplete sol.ritioct tQED PA6E)

1.5 The elements of this BRANCHING PROGRAM thereiar.e:

QUESTION, REM, 3K at-,b. QED

2. DESCRIPTION
2.1 To allow the student answer ea:.h QUESTION, only after

he answers une precious qc,escion :-Jtrertiy, the PROGRAM
CONTROL diret7s him to a page where he discovers whether
or not he is cotrezc,. By ha:Ing zhase pages is a
scrambled order; he is unable to iot.ate the answer tio the

questions by merely turning the pages .ot the book The
only Identification of the answer pages is made through
the PROGRAM CONTROL and 'the. ANSWER MATRIX iris page
number is hidden from view until a pun.lh :ard entry is
made on the PROGRAM CONTROL,

2,2 . placing each question after the. OK or the QED, the
student is forced to arrive at the correct answer for .the
previous problem before he can even find the following
quesicri,

2.j Since, in general the REMS aLs. less th.7.n one-half of a
page, in length, further scrambling is effected by
placing two unrelated REMS to a page.
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3. COMPONENTS
There are four components that are involved in the recording
of the scrambling pages.

3.1 ANSWER MATRIX This form (giving the manuscript numbering
system for the four answer choices for each
question of a SEG and indicating the correct
choice as a check -or as a QED) is complete for
the page assignment.

3.2 PAGINATION This form is blank. On it the assignment
MATRIX: of REMS will be entered.. The top half of the

page will be designated as /1 and the bottom
as /2.

3.21 Questions will be indicated by SEG and Question:
e.g. Segment 2, Question 6 will be cot.,ed: 2-6.0

3.22 REM pages will be, indicated by SEG, Question and
Answer choice; e.g. Segment 2, Question. 5, Answer
Choice 4 will be coded: 2.5.4 (note decimals),

3.3 QUESTION Each question (capable of standing alone) is on
SHEET: a sheet with generous spacing between questions to

allow for separating the questions after the
scrambled page entries have been made. Each
question must present four'answer choices. Each

answer choice must be. related to a REM (not.
necessarily different, dependent upon the
strategy chosen), .

3.4 REM Each Answer choice is referred to a REM, of
PAGES: which.there are three types:

3.41 Wrong Answer: There is a comment
followed by the direction to return
to the question and choose another
answer.

3.42 Check: This is a simple statement that the
answer choice was correct. There is a
direction to proceed to the next question
"which follows immediately and which
shares the same half page.

3.43 The QED: This is a presentation of a
complete solution to the problem. It is
followed by the direction to,proceed to the
next problem which is presented below it,
The QED must, therefore, be in the upper"
half of the page, with the following
question.in the lower half.
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PROCEDURE
4.1 PAC.JECO6NI:

Determlnati:n 1:f numbs: pages

N:rtipit,, the n...mber ai ques!lo:ts by
Add the number of QED
Add thi, nrrinr,L pe

Subtra,_t the numbet
Divide, this numhui- by 2

4 2 Begih with Qtle,stl-.n .:the. 1,1th the REM S tot quest,h
and then e rind d. REMS to 2, and :n

In general assign one qs itL to uri JE,ade, ct r W 31 pages,
the Irrr REM r the next cscade, the se,:ond REM to the itliowing
de:ade, and s'J: tot:h.

4,3 ENTRIES: TYPE ENTRY
OGETiON PE NUMBER

WRERE_ENfERED
QUESTION,SHEEI-nex- 13 question
EACH REM is.AGE in 'reLutn spce"

REM PAGE NLIBER ANSWER MAIRIX-ander REM number
REM PAGE-r:exi ro the REM

OUESTION PAGINATION MdIRIX-cnder page
number

REM PACE-after an OK
REM PCIE-affer a QED

REM NUMBER Pil.GiNATION MATRIX

4 4 SEQUENCE. OF OPERATIONS:

4t4l I Put R,:estion number on PAGINUION under

a ;:rtain page.
2 PG!. :he pa.ge humber next to the questlt,n'on

question page .
3- Put that same page number on, a. t31,,ted

.REM PAGES the 'ilia:Le indicated In :he phrase,
"return to page and try the question again "

NOTE: ta) if the previous REM was an
it was a simple statement that the answer was
cotre. with no other explahatioa) then the
i011owing quesci)n sho.:1d.,t-hare the same half page.

(b) If the Previous REM was a QED e It was a
a ttorrect t.hoi:;e. and was supported by a .omplete
solution' then the following TiesEion should be
placed in the lower halt ot the page. Such QEDS
must, therefore, De placed in o.iiv the upper half
of the page.
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4.4 SEQUENCE OF OPERATIONS:
(Continued)

4.41 4. Put REM NUMBER. on PAGINAIlON MATRIX under a cerrath
page.

(Note: Each REM Alotild be located severai pages away
trom the QUESIAON and the 0thei 'elated HEMS.)

5. Put Ole PAGE NUMBER nexr. to Lhe RUM on the REM Mid:.

6 Put the same PAGE NUMBER in ,_he JtNSWUR under

the proper REM NUMBER

5. EXAMPLES OF THIS PROCEDURE are. now given. Please refer to the
illustrations on the following page-

5.1 REM 2.4.4 was a "CHECK" and had been assigned to page 51 at th'e

2.4.4 ,as,piaced on the PAGINATION MATRIX in the top haLf of
row 5 under 1.

On the REM PAGE 2-4.4 the page number 51 was written
1

5.2 QUESTION 2-5 shares the same half page with the previous REM
(since REM 2.4.4 was a CHECK)

2-5 was placed on the PAGINATION MATRIX in the top half of
row 5 in the column headed 1.

On the QUESTION PAGE the page number, 51 was written
after QUESTION 2-5.

On eaeh of the RUMS tor Qi.lstion 2-5, where ihe answer
was wrong, the page 5i was written in the space ptoeided In the

1

instruction, "RRturn to .,and ,..hocse another answer. (See page 2 )

5.3 REM 2.5.4 was plaL.ed on page 61; the entry "2.5.4" was made on the
1

PAGINATION MATRIX and 61 was written next to that REM on the
1

REM PAGE. This same entry was-made on the ANSWER MATRIX under
"D" in row "5"

5.4 The correct answer 2.5.3 was a QED As such it required a complei;e
half page c..:1 had to be placed in the top half of the page.

There, 2.5.3 was assigned to 50.
1

The question that followed 2.5.3 was QUESTION 2-6. -It was

properly placed in 50 on the PAGINATION MATRIX.
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6. EXCERPTS FOR ILLUSTRATION:

6.1 PAGINATION
MATR-X. 0

6.2 ANSWER
MATRIX

6.3 QUESTION
SHEET

6.4 REM PAGE

1 2

5
2.5.3Q

2,4.4*
2-5

2-6.0 2.9.2

6

2.8.4

2.5,42-9

I

A B C ll

4

4.4* 1 4.1 4.2 4.3
51/1 1 28/2 39/2 40/1

5

5.1 5.2 5.3Q 1 5.L_
38/1 49/1 50/1 61/1

VOL 13 SEG 2:
QUEST. 5:

51
1

QUEST.,6:
50

2

2.4.4
Your answer is correct. Proceed
to Question 5 which follows.

51

1

2.5.4
Wrong answer

Return to page 51 and choose
another answer 1

2.5.3Q
....(complete explanation) 50

Proceed to question 6 below 1

. PREPARATION FOR TYPING:
7,1 Separation of sheets

7.1.1 Separate the questions
7.1.2 Separate the REVS

7.2 Sort according to page number
-7.3 Collate according to page number (including both halves) and

staple together.
7.4 The typist then can prepare a complete page.
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The SCHEMATIC DIAGRAM on the opposite page shows the FUNCTIONS of

PROGRAM CONTROL:
PUNCH CARD
ANSWER MATRIX

or the equivalent:
LATENT IMAGE (MARK SENSE)

RESPONSE SHEET

in the directing of the student through the

SCRAMBLED PAGINATION of the STUDY ODIDE

Specific references are wade for illustration of cc.ltinuity of step sequenLe.

1. STUDY GUIDE:

Student reads question 4 on page 20/1 which relates to Vol. 5, Seg.. 3

2. PUNCH CARD:

Student solves problem and picks an.Wer choice A (DISTRACTOR) . He re-
cords his choice by punching out p rforations 'on a punch card which has
been inserted in PROGRAM CONTROL. This action causes a bu'll3 to light
up on light panel. The light shoqs through the prepared ANSWER MATRIX
revealing the page in the STUDY/MIDE to which he should turn. ( 51/1. )

3, REM PAGE:

He receives remedial instruction on the nature of hid error which is
referenced to the concept catalog number and he,is directed to return
to the question ( page 20/1 )

4. REM-LOOP:
This' process is repeated. If he chooses:

DISTRACTOR B (where he is referred to page 28/2 ) or

DISTRACTOR C (where he is referred to page 39/2 )

5. QED PAGE:
When he chooses the correct, answer (in this example, D) he is referred
to page 40/1 where he receives further reinforcement in reviewing a
complete demonstration of 'the solution of the problem.

6. NEXT QUESTION:
He is then directed to the bottom of the same page 40/2 , for question 5
and the process is repeated Note that he doesn't see the next question
until he has located the preVious correct answer.

7. The PUNCH CARD (or LATENT IMAGE MARK SENSE RESPONSE SHEET) forwarded
'to the computer for input and analysis.

8. The ANSWER MATRIX (or LATENT IMAGE SHEET) is replaced for each SEGMENT.
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MULTIPLE BRANCH STRATEGY:

START

STUDY
GUIDE

PROGRAM
CONTROL

PUNCH
CARD )

A ) B '.'C i D ',7---- :

B C d . ,

i 51/1
7

i( 28/2 139/2 40/1
,..-.

t

1: 4
ii

fl"

.e.:. .._...!...,...

1

2

20 1

1

5-3-4

.READING A
NOTES

/

DATA,
Q:4

rtiB

C

[1

---- DISTRACTORS

--CORRECT ANS.

51 L. 28 39

1 ; 2 2:

5-3-4.1 5-3-4.2 5-3-4.3

CATALOG CATALOG CATALOG
!NUMBER NUMBER NUMBER

COMMENT COMMENT ;COMET:
GO TO: IGO TO: 'GO TO:

QUEST. 4 : ;QUEST. 4 ;QUE:f. 4
20 20 20

!

( REM PAGES )


